C NMR (125.83 MHz, 298 K, CD3CN): δ = 8. 3, 9.2 (2xs, 2xC 4,5 -Me, NHC), 20.9 (s, C 4 -Me, Mes), 21.9, 23.4 (s, C 2,6 -Me, Mes), 34.0, 35.8, 36.7 (s, NHC), 2xC 4, 5 -Me, NHC), 130.8 (2xC 4 -Mes), 132.4 (s, 2xC 3,5 -H, Mes), 132.8 (s, C 3,5 -H, C6H3), 133.9 (s, C 4 -H, C6H3), 137.3 (s, Si-C, C6H3), 138.7 (2xC 2,6 -Mes), 141.3 (s, 2xC 1 -Mes), 148.6 (s, 2xC 2,6 -C6H3), 150.8 (s, 2xSi-C, NHC). A solution of compound 1 (500 mg, 0.80 mmol, 1.00 eq) in acetonitrile (5 mL) was slowly added to a suspension of elemental selenium (63.1 mg, 0.80 mmol, 1.00 eq) in acetonitrile (2 ml) at -78 °C. The resulting mixture was gradually allowed to warm to room temperature and stirred for 8 h. The color of the solution slowly changed from yellow-orange to light yellow. All volatiles were removed in vacuo.
The residue was washed with dry 15 ml THF and dissolved in 5 ml acetonitrile. 34.9, 35.8, 35.9, 37.8 (s, NHC), 127.3, 127.7, 128.1, 128.4 (s, 2xC 3, Mes), 131.8, 132.8 (s, C 3, 5 
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Compound 4
At -78 °C, an acetonitrile solution (5 ml) of compound 1 (500 mg, 0.80 mmol, 1.00 eq) was slowly added to a suspension of tellurium (102 mg, 0.80 mmol, 1.00 eq) in acetonitrile (2 ml). The resulting mixture was gradually allowed to warm to room temperature and stirred further for 15 h. 66, 35.4, 38.4, 40.9 (s, NHC), 128.1, 128.3, 128.6, 128.8 (s, 2xC 3, 5 -H, Mes), 129.6, 129.9 (s, C 3,5 -H, C6H3), 131.6 (s, C 4 -H, C6H3), 131.6, 132.2, (2xC 4 -Mes), 135.6, 136.5, 136.9, 137.7, (s, 2xC 4,5 
Reactivity Studies
Regeneration of Silyliumylidene 1
A stirred solution of compound 2 (50 mg, 70.9 μmol, 1.00 eq) in CH3CN (2 ml) was treated with 2.00 equivalent of AuI (45.98 mg, 142 μmol). Immediately the color of the solution changed from colorless to dark orange. The reaction mixture was further stirred for 10 min. Then the dark orange solution was filtered from its mother liquor. Evaporation of all volatiles afforded a mixture of compound
(1 + imidazolium chloride) as yellow-orange solid. Compound 1 was recovered in 38% yield by fractional crystallization (mixture of 5 ml acetonitrile and 1 ml benzene). In similar fashion silyliumylidene 1 was regenerated from compound 3 and 4 in 56% and 47%, respectively. 
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Chalcogen Scrambling
Compound 4 to 2: To a mixture of compound 4 (50 mg, 66.4 μmol, 1.00 eq) and elemental sulfur (2.10 mg, 366 μmol, 1.00 eq) was added 5 ml CH3CN. The color of the solution gradually turned from dark yellow to pale brown. The reaction mixture was stirred further for 8 h. Then the solution was filtered from the mother liquor. Evaporation of the solvent afforded compound 2 in 100% yield, as confirmed by 1 H and 29 Si NMR spectroscopy.
Compound 4 to 3: Following the aforementioned methodology no conversion was observed from 4 to 3.
But by changing the reaction conditions, formation of 3 was detected. Stirring the mixture of compound 4 (50 mg, 66.4 μmol, 1.00 eq) and selenium (5.24 mg, 66.4 μmol, 1.00 eq) in CH3CN (5 ml) for 15 days at 60 °C provided a mixture of compound 3 with some unknown impurities. After filtration of the solvent all volatiles were removed and the solid was washed with THF (3x5 ml). Compound 3 was isolated as a white solid in 45% yield, characterized by 1 H and 29 Si NMR spectroscopy.
Compound 3 to 2: Following the same strategy as for conversion 4 to 3, a mixture of compound 3 (50 mg, 70.9 μmol, 1.00 eq) with sulfur (2.28 mg, 70.9 μmol, 1.00 eq) was stirred at 60 °C in CH3CN for 22 days, which afforded compound 2 with an yield of 33%, as conformed by 1 H and 29 Si NMR spectroscopy. S17
X-ray Crystallographic Data
General:
Data for the single crystal structure determination of compound 2 were collected on a Bruker D8 Venture
Duo IMS system equipped with a Helios optic monochromator and a Cu IMS microsource (λ = 1.5418 Å). Data for the single crystal structure determination of compounds 3 and 4 were collected on an Agilent SuperNova diffractometer, equipped with a CCD area Atlas detector and a mirror monochromator utilizing CuKα radiation (λ = 1.5418 Å). The individual crystals were mounted on a glass capillary in perfluorinated oil and measured in a cold N2 flow. The crystal structures were solved by direct methods and refined on F 2 using full-matrix least squares with SHELXL-2014. The positions of the H atoms of the carbon atoms were calculated by standard methods.
Compound 2 (CCDC 1547820):
Crystal data
C38H49N4SSi·2.882 (C2H3N) 
DFT Calculations
All geometry optimizations were carried out at B97-D/6-31G(d)[Se,Te:cc-pVTZ-PP] level of theory S2-6 .
Harmonic frequency calculations were used to verify the stable minimum energy structures. Further theoretical analyses (Bond Dissociation Energy, Natural Population Analysis, Wiberg Bond Index, Mayer
Bond Order, and IR) were conducted at the same level of theory which had been proved to be satisfactory to describe the electronic structure of cationic silicon compounds. S1 For Bond Dissociation Energy calculations, the most stable spin state was used in all calculations thus for the chalcogen atom the triplet state was used. NMR shifts were calculated using a special basis set instead of 6-31G(d), which was developed for NMR shift calculations, IGLO-III for Si and IGLO-II for other light atoms S7 and B3LYP functional S8-10 using the previously optimized geometries. All calculations were executed using Gaussian 09 S11 . The exchange reaction energies were calculated using the previously described level of theory which was used for geometry optimization. For all three chalcogens, E8 (E = S, Se, Te) ring structures were assumed as reactants for the sake of simplicity. Therefore, the calculated exchange reactions are: 4 + + 1/8 Se8 -> 3 + + 1/8 Te8, 4 + + 1/8 S8 -> 2 + + 1/8 Te8, and 3 + + 1/8 S8 -> 2 + + 1/8 Se8. 
